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 ABSTRACT 

 Background: Temporomandibular disorders (TMDs) represent multifactorial musculoskeletal and 

psychosocial conditions affecting the temporomandibular joint, masticatory muscles, and 

associated structures. They are increasingly recognized among healthcare students, where stress, 

malocclusion, and parafunctional behaviors contribute to dysfunction. Despite rising international 

attention, limited national data exist describing the prevalence and severity of TMDs among 

healthcare trainees and practitioners in Pakistan. Objective: To assess the prevalence and severity 

of temporomandibular joint disorders among medical, dental, and allied healthcare students and 

practitioners in Pakistan and to identify associated behavioral and occupational factors. Methods: 

A cross-sectional observational study was conducted among 271 healthcare students and 

practitioners from medical, dental, and allied disciplines using the validated Fonseca Anamnestic 

Index. Data were collected electronically and analyzed using SPSS version 27.0. Descriptive and 

inferential statistics, including Chi-square tests and 95% confidence intervals, were applied, with p 

< 0.05 considered significant. Ethical approval was obtained from the PRIDE Center for Research 

& Learning Institute, Pakistan (PRIDE/ERB/2025/014). Results: Of 271 respondents, 64.9% were 

female, and 80.7% belonged to dentistry. The overall prevalence of TMD was 60.5%, comprising 

35.4% mild, 19.6% moderate, and 5.5% severe cases. Females exhibited higher severity than males 

(p = 0.024). Common symptoms included neck stiffness (45.6%), headaches (39.6%), and bruxism 

(32.6%). Dental participants demonstrated significantly greater TMD severity (p < 0.001). 

Conclusion: TMDs are prevalent among healthcare trainees and practitioners in Pakistan, 

particularly among dental professionals and females. Academic stress, parafunctional behaviors, 

and musculoskeletal strain are key contributing factors. Preventive measures such as ergonomic 

training, psychological support, and early screening are recommended to reduce TMD-related 

morbidity in healthcare education. 

 Keywords 

 Temporomandibular Disorders, Fonseca Index, Healthcare Students, Prevalence, Pakistan, Stress, 

Bruxism 

INTRODUCTION 

Temporomandibular disorders (TMDs) encompass a spectrum of musculoskeletal and intra-articular conditions of the masticatory system that 

manifest as pain, joint sounds, functional limitation, and psychosocial burden, and they are frequently reported among university populations, 

including healthcare trainees, with prevalence estimates ranging from low to moderate levels in regional studies (1). Within dentistry programs 

specifically, cross-sectional surveys have documented clinically relevant symptom burdens and functional complaints, underscoring an at-risk 

academic environment in which high cognitive load and preclinical/clinical tasks may amplify orofacial strain (2). In orthodontic settings, TMD 

symptomatology measured by standardized screening tools such as the Fonseca Anamnestic Index (FAI) is common, and pre-existing dysfunction 

can complicate care planning, highlighting the need for early identification and stratification of severity before and during treatment trajectories 

(3). Converging evidence links TMDs with affective and stress-related pathways; mechanistic frameworks posit bidirectional interactions between 

nociceptive processing, central sensitization, and mood-anxiety phenotypes that may potentiate parafunctional behaviors and perpetuate pain-

disability cycles in young adults under academic pressure (4). Against this biopsychosocial backdrop, recent global syntheses suggest that the 

population prevalence of TMDs may be rising toward the mid-40% range, with regional variability that likely reflects differences in exposures, 

https://lmi.education/
https://jhwcr.com/index.php/jhwcr/index
https://jhwcr.com/index.php/jhwcr/index
https://portal.issn.org/resource/ISSN/3007-0570
https://jhwcr.com/index.php/jhwcr/article/view/867
https://creativecommons.org/licenses/by/4.0/deed.en
https://jhwcr.com/index.php/jhwcr/index


  
  

Shahnaz et al. https://doi.org/10.61919/rbr7d510 
  

 

 
JHWCR • Vol. 3 (15) September 2025 • CC BY 4.0 • Open Access • lmi.education 

 
 

stress ecology, and measurement practices (5). Among university cohorts, emotional distress, waking oral behaviors (e.g., clenching) and sleep-

related activities (e.g., bruxism) show consistent associations with TMD-related symptoms, indicating plausible modifiable targets for prevention 

within educational institutions (6). 

Although the epidemiologic characterization of TMDs spans several decades, early estimates were limited by heterogeneous definitions and 

nonstandardized outcomes, complicating cross-study comparisons and masking subgroup risks pertinent to professional training contexts (7). To 

address measurement inconsistency, pragmatic screening instruments such as the FAI have gained traction because they are brief, low-cost, and 

reasonably discriminative for triaging symptom burden in academic and community settings, including among dental students where recent work 

supports their utility for initial evaluation and grading of severity (8). From a health-services perspective, conservative management remains first-

line for most TMD presentations; nevertheless, the clinical imperative to detect problems early—before escalation to pharmacologic or procedural 

therapies—reinforces the importance of surveillance in high-exposure groups such as healthcare trainees and early-career practitioners (9). The 

therapeutic landscape continues to evolve, yet prevention and timely identification remain cornerstones, particularly in contexts where ergonomic 

strain, prolonged postures, and psychosocial stressors coexist, as is typical in intensive medical and dental training environments (10). 

Despite accumulating evidence in single-discipline student cohorts, Pakistan lacks multicenter, cross-disciplinary estimates that compare TMD 

prevalence and severity between medical, dental, and allied health trainees and extend the lens to early-career practitioners, a gap that limits 

targeted prevention and resource allocation within universities and teaching hospitals. The clinical problem is therefore twofold: first, to establish 

contemporary, instrument-based estimates of TMD symptom burden that are comparable across healthcare disciplines; and second, to elucidate 

distributional patterns across demographic and training strata that could inform risk-stratified screening, ergonomic interventions, and stress-

management programs tailored to local academic contexts. Accordingly, this cross-sectional study uses the Fonseca questionnaire to quantify the 

prevalence and severity of TMD-related symptoms among medical, dental, and allied healthcare students and practitioners in Pakistan, with the a 

priori expectation that dental participants and females would exhibit higher prevalence and greater severity than their counterparts, and that self-

reported stress-linked behaviors (e.g., clenching/grinding) would cluster with higher symptom grades (1–10). 

MATERIAL AND METHODS 

The present investigation employed a cross-sectional observational design to evaluate the prevalence and severity of temporomandibular joint 

(TMJ) disorders among medical, dental, and allied healthcare students and practitioners across Pakistan. The study was conducted in multiple 

academic and clinical settings representing public and private institutions distributed across major cities. Data collection was performed during 

the 2025 academic year through a combination of online and printed survey dissemination methods to ensure inclusion of participants from diverse 

educational and professional environments. 

Participants included medical, dental, and allied health students and practitioners enrolled in or graduated from recognized Pakistani institutions. 

Inclusion criteria comprised individuals currently studying or practicing in the fields of Medicine (MBBS), Dentistry (BDS), Physical Therapy 

(DPT), Nursing, and Pharmacy who provided informed consent and were willing to complete the questionnaire voluntarily. Individuals with known 

systemic or rheumatologic diseases affecting joint function, those undergoing treatment for orofacial pain conditions, and those unwilling to 

participate were excluded. Recruitment followed a convenience sampling approach using academic networks, institutional groups, and professional 

platforms. Invitations were distributed via social media, email, and professional associations, accompanied by an introductory statement explaining 

study objectives, anonymity, and voluntary participation. Electronic consent was obtained before participants could access the questionnaire. 

Data were collected using a structured questionnaire comprising two parts: demographic information and the Fonseca Anamnestic Index (FAI), a 

validated tool widely employed to assess temporomandibular disorder severity in population studies (11). The demographic section included 

variables such as gender, age category, level of education or professional status, and discipline. The FAI portion contained ten items addressing 

common TMD symptoms, including joint pain, muscle fatigue, restricted jaw movement, joint sounds, and psychosocial factors such as stress or 

nervousness. Each question required “yes,” “sometimes,” or “no” responses, scored as 10, 5, and 0, respectively. The total score was categorized 

as follows: 0–15 indicating absence of TMD, 20–40 mild TMD, 45–65 moderate TMD, and 70–100 severe TMD, consistent with established 

cutoffs in previous research (12). 

To minimize bias, the questionnaire was piloted among a small group of students to verify clarity and cultural appropriateness. Responses were 

collected anonymously to reduce social desirability effects. All data were screened for completeness before analysis, and incomplete entries were 

excluded. The use of the validated FAI instrument minimized measurement error, and standardized data collection procedures ensured 

reproducibility. 

The sample size of 271 was determined using the Cochran formula, assuming a 30% expected prevalence of TMD based on prior meta-analyses 

(5), a 95% confidence level, and a 5% margin of error. This calculation yielded a minimum required sample size of 267; to account for potential 

nonresponse, 271 responses were targeted and achieved. 

Statistical analysis was conducted using IBM SPSS Statistics version 27.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics, including 

frequencies and percentages, were used to summarize demographic variables and prevalence of TMD symptoms. Associations between categorical 

variables—such as gender, profession, and TMD severity—were assessed using the Chi-square test. The level of statistical significance was set at 

p < 0.05. For inferential robustness, 95% confidence intervals were computed where appropriate. Missing data were handled by case-wise deletion. 

Ethical approval for the study was obtained from the Ethical Review Board of the PRIDE Center for Research & Learning Institute, Pakistan 

(Reference No. PRIDE/ERB/2025/014; Date: 03/09/2025). The study adhered to the principles outlined in the Declaration of Helsinki. All 

participants were assured of data confidentiality, and no identifiable information was collected. Data were stored securely, and analyses were 

performed using anonymized datasets to ensure integrity and reproducibility. 

Through adherence to established epidemiologic and ethical protocols, the methodological design ensures transparency, replicability, and validity 

of findings regarding TMD prevalence and severity among Pakistani healthcare students and practitioners (11–12). 
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RESULTS 

A total of 271 participants were analyzed, comprising 176 females (64.9%) and 95 males (35.1%), with a mean age of 24.1 ± 2.9 years. Dental 

participants constituted the majority (80.7%), followed by nursing (7.8%), medical (6.3%), and allied health fields (5.2%) (Table 1). Most 

respondents were undergraduates (59.8%), while 20.7% were graduates and 19.5% were postgraduates or practicing clinicians. 

Based on Fonseca Index scoring, the prevalence of TMD (any severity) was 60.5%. Mild TMD was the most frequent category (35.4%), followed 

by moderate (19.6%) and severe (5.5%) forms (Table 2). The prevalence was notably higher among females (65.3%) than males (50.5%) (p = 

0.024). 

Table 1. Demographic and Professional Distribution of Study Participants (n = 271) 

Variable Category Frequency (n) Percentage (%) p-value 

Gender Male 95 35.1 0.032* 
 Female 176 64.9  

Profession Dentistry (BDS) 219 80.7 <0.001* 
 Medicine (MBBS) 17 6.3  

 Nursing 21 7.8  

 Allied Health (DPT, Pharm D) 14 5.2  

Academic Status Undergraduate 162 59.8 0.041* 
 Graduate 56 20.7  

 Postgraduate/Practitioner 53 19.5  

Age Group ≤25 years 203 74.9 0.118 
 >25 years 68 25.1  

Orthodontic History Yes 53 19.6 0.247 
 No 218 80.4  

*Statistically significant at p < 0.05. 

Table 2. Prevalence and Severity of Temporomandibular Disorders by Fonseca Index (n = 271) 

TMD Severity (Fonseca Score) Frequency (n) Percentage (%) 95% CI p-value (Gender) 

No TMD (0–15) 107 39.5 34.0–45.0  

Mild TMD (20–40) 96 35.4 30.2–40.8  

Moderate TMD (45–65) 53 19.6 15.2–24.6 0.024* 

Severe TMD (70–100) 15 5.5 3.1–8.9  

Chi-square analysis showed higher TMD severity among females compared to males (p = 0.024). 

Table 3. Distribution of Specific Temporomandibular Symptoms among Participants 

Symptom Yes (%) Sometimes (%) No (%) p-value 

Muscle fatigue or pain during chewing 24.8 21.0 54.2 0.038* 

Difficulty opening mouth widely 13.0 15.1 71.9 0.097 

Jaw deviation on opening 12.2 16.6 71.2 0.142 

Frequent headaches 39.6 20.3 40.1 0.021* 

Neck pain or stiffness 45.6 22.9 31.5 0.033* 

TMJ or ear-area pain 20.4 18.8 60.8 0.041* 

Joint sounds (clicking/popping) 30.7 22.2 47.1 0.018* 

Bruxism (clenching/grinding) 32.6 19.5 47.9 <0.001* 

Teeth malocclusion feeling 18.5 14.8 66.7 0.224 

Self-perceived stress or nervousness 45.6 28.4 26.0 <0.001* 

Statistically significant at p < 0.05. 

Table 4. Association of Profession with TMD Severity 

Profession No TMD (%) Mild TMD (%) Moderate/Severe TMD (%) p-value 

Dentistry 34.2 40.6 25.2 <0.001* 

Medicine 52.9 35.3 11.8  

Nursing 47.6 42.9 9.5  

Allied Health 50.0 28.6 21.4  

Dental participants exhibited significantly higher TMD severity (p < 0.001). 

Symptom-level analysis (Table 3) indicated that 24.8% of participants reported muscle fatigue or pain during chewing, while 13.0% experienced 

difficulty opening their mouth widely. Nearly 40% reported frequent headaches, and 45.6% complained of neck pain or stiffness. TMJ or ear-area 

pain was present in 20.4%, and 30.7% noticed joint sounds (clicking/popping). Bruxism (clenching or grinding) was reported by 32.6%, and almost 

half of respondents (45.6%) described themselves as tense or nervous individuals (p < 0.001). 

The association between professional background and TMD severity was statistically significant (p < 0.001), with dental participants showing a 

higher proportion of moderate-to-severe TMD (25.2%) compared to medical (11.8%) and nursing (9.5%) participants (Table 4). Orthodontic 

history and perceived malocclusion were not significantly associated with TMD severity (p > 0.05). 
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Overall, these results suggest that temporomandibular disorders are prevalent among healthcare students and practitioners in Pakistan, with 

particularly high symptom burdens among dental students and female respondents. Psychological stress, parafunctional behaviors, and 

musculoskeletal strain were identified as key associated factors contributing to higher TMD scores (11–12). 

The study encompassed 271 participants representing diverse healthcare disciplines across Pakistan, providing a comprehensive view of 

temporomandibular disorder (TMD) symptom distribution in an academic and clinical context. Demographic analysis revealed that females 

comprised 64.9% (n = 176) of the sample, with males accounting for 35.1% (n = 95). This gender distribution was statistically significant (p = 

0.032), suggesting a disproportionate female representation that aligned with the observed higher prevalence of TMD symptoms among women. 

The professional composition demonstrated that the majority of participants were from dentistry (80.7%), followed by nursing (7.8%), medicine 

(6.3%), and allied health sciences (5.2%). This skew reflects the heightened engagement of dental professionals in orofacial health research and 

their clinical awareness of TMDs (Table 1). Most participants were undergraduates (59.8%), with smaller proportions of graduates (20.7%) and 

postgraduates or practitioners (19.5%), highlighting the predominance of early-stage trainees in the sample. 

According to the Fonseca Anamnestic Index (FAI), 39.5% of participants exhibited no TMD, 35.4% mild, 19.6% moderate, and 5.5% severe TMD 

(Table 2). When aggregated, 60.5% of respondents demonstrated at least mild symptomatology, indicating a substantial burden of functional or 

psychosocial impairment. Gender-stratified analysis showed that females had significantly higher moderate-to-severe TMD scores than males (p 

= 0.024), suggesting a gender-linked susceptibility consistent with hormonal and psychosocial stress hypotheses described in prior literature. The 

95% confidence intervals across severity levels (e.g., moderate TMD: 15.2–24.6%) supported statistical precision in prevalence estimates. 

At the symptom level, muscle fatigue or pain during mastication was present in 24.8% of respondents, while 13.0% reported difficulty opening 

their mouths widely, and 12.2% experienced restricted lateral jaw movement. The most frequently reported symptoms included frequent headaches 

(39.6%) and neck stiffness or pain (45.6%), both of which were statistically significant (p = 0.021 and p = 0.033, respectively). Pain in the TMJ 

or peri-auricular area affected 20.4% of participants, and 30.7% noticed joint sounds such as clicking or popping. Bruxism behaviors, including 

clenching and grinding, were particularly common (32.6%), with a strong association with TMD severity (p < 0.001). Notably, nearly half of 

respondents (45.6%) identified themselves as tense or nervous individuals, reinforcing the psychophysiological dimension of TMD etiology (Table 

3). 

When examined by profession, dentistry participants displayed the highest proportion of moderate and severe TMD (25.2%), followed by allied 

health (21.4%), medicine (11.8%), and nursing (9.5%), with the intergroup difference achieving strong statistical significance (p < 0.001) (Table 

4). This gradient underscores a profession-specific vulnerability linked to the unique biomechanical and psychosocial demands of dental training 

and practice. Orthodontic treatment history (19.6%) did not significantly correlate with TMD severity (p = 0.247), suggesting that structural dental 

corrections alone may not mitigate stress-related or muscular factors contributing to dysfunction. 

In synthesis, the results delineate a multifactorial risk landscape in which gender, occupation, and stress-linked behaviors interact to influence 

TMD manifestation. The statistically robust associations (p < 0.05 across multiple domains) corroborate that both biomechanical and psychosocial 

determinants shape symptom severity within healthcare cohorts. Collectively, these findings reinforce the need for preventive ergonomic and 

stress-management interventions within dental and medical curricula to mitigate TMD burden among future healthcare professionals (11–12). 

 

Figure 1 Distribution of Temporomandibular Disorder Severity across Professions 

The visualization demonstrates the distribution of temporomandibular disorder (TMD) severity across healthcare professions, revealing a clear 

gradient pattern. Dental participants displayed the highest proportion of moderate-to-severe TMD (25.2%), compared to medicine (11.8%), nursing 

(9.5%), and allied health (21.4%). The stacked proportions show that while mild TMD symptoms are widespread across all groups (28.6–42.9%), 

the aggregation of mild and moderate/severe cases exceeds 65% among dental respondents. This trend underscores a profession-specific 

susceptibility to TMD, plausibly linked to occupational stress, ergonomic strain, and repetitive jaw-related activity. The pronounced elevation of 

symptom severity among dentistry trainees and practitioners suggests the need for targeted ergonomic and behavioral interventions to mitigate 

TMD progression in this high-risk professional subgroup.  
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DISCUSSION 

The findings of this study underscore the substantial burden of temporomandibular disorder (TMD) symptoms among Pakistani healthcare students 

and practitioners, particularly within dental cohorts, corroborating and extending prior regional and international literature. The observed overall 

prevalence of 60.5%, with 19.6% demonstrating moderate and 5.5% severe TMD, aligns closely with estimates reported in Saudi Arabian and 

South Asian university populations where prevalence rates range between 55% and 65% using the Fonseca Anamnestic Index (13,14). The higher 

prevalence among female participants (65.3% vs. 50.5%) supports earlier evidence suggesting hormonal modulation, heightened stress reactivity, 

and pain sensitivity differences contribute to sex-based disparities in TMD expression (15). The results also strengthen the view that psychosocial 

and occupational stressors are critical in the pathogenesis of TMDs among healthcare students, consistent with contemporary biopsychosocial 

frameworks describing the convergence of emotional strain, parafunctional activity, and neuromuscular imbalance in precipitating TMD symptoms 

(16). 

Comparative analysis across professional disciplines revealed significantly higher TMD severity among dental participants (25.2% 

moderate/severe) compared to their medical and nursing counterparts, a finding that mirrors prior local studies emphasizing the influence of dental 

training–related postural load, fine motor stress, and prolonged clinical tasks (17). Similar trends have been documented globally where dental 

students experience increased orofacial discomfort during preclinical and clinical phases due to repetitive jaw positioning and heightened 

performance anxiety (18). This occupational predisposition was further reinforced by the high frequency of bruxism and clenching behaviors 

(32.6%) observed in the present study, which aligns with mechanistic data linking occlusal overuse, masticatory muscle fatigue, and microtrauma-

induced inflammatory responses in TMJ tissues (19). 

The strong association between self-perceived stress or nervousness and TMD severity (p < 0.001) validates prior psychophysiologic models of 

TMD pathogenesis and reflects the academic stress ecology prevalent in South Asian medical education systems (20). The concomitant occurrence 

of neck stiffness (45.6%) and frequent headaches (39.6%) further supports the interconnectedness between cervical musculoskeletal dysfunction 

and TMD symptomatology, an overlap frequently attributed to shared neural pathways within the trigeminocervical complex (21). The statistically 

significant relationship between these musculoskeletal symptoms and higher Fonseca scores in this study highlights the need for interdisciplinary 

management strategies addressing posture, ergonomics, and stress modulation. 

While orthodontic history and malocclusion perception did not demonstrate significant associations with TMD severity, this observation is 

consistent with contemporary evidence suggesting that occlusal discrepancies alone may not serve as primary etiologic factors but rather act as 

modifiers in the presence of psychosocial or muscular triggers (22). Collectively, these data emphasize the multifactorial nature of TMDs and 

support a holistic clinical management paradigm integrating behavioral, physical, and ergonomic interventions. 

The clinical and educational implications are notable. First, the elevated TMD prevalence among dental and allied health trainees calls for 

integration of preventive ergonomics, muscle-relaxation protocols, and mental health support within professional curricula. Second, institutional 

health programs should adopt screening protocols using validated tools like the Fonseca Index to enable early detection and stratified care. 

Moreover, routine ergonomic training during clinical rotations could reduce cumulative strain on the masticatory system, particularly for dental 

students performing repetitive procedures. 

From a theoretical standpoint, the present findings enrich the understanding of TMD epidemiology in South Asia by illustrating the intersection 

between stress physiology, occupational posture, and temporomandibular function. The data corroborate that TMDs cannot be regarded solely as 

dental pathologies but as manifestations of systemic musculoskeletal and psychosocial interactions that transcend disciplinary boundaries (23). 

Nonetheless, certain methodological limitations should be acknowledged. The use of a non-probability convenience sample limits generalizability 

to all Pakistani healthcare populations. Self-reported data may be subject to recall and response biases, and the cross-sectional design precludes 

causal inference. Furthermore, reliance on questionnaire-based assessment, though validated, does not capture clinical examination findings that 

could refine diagnostic precision. Despite these constraints, the study’s large, multi-institutional sample, standardized instrument use, and rigorous 

analytic procedures strengthen internal validity. 

Future research should adopt longitudinal and interventional designs to examine temporal relationships between academic stress, ergonomic strain, 

and TMD onset. Additionally, biomarker and imaging-based approaches may elucidate underlying pathophysiologic mechanisms and sex-specific 

susceptibilities. Broader, multicenter studies incorporating objective clinical evaluation would facilitate development of evidence-based preventive 

frameworks tailored for healthcare education environments. 

In conclusion, the study substantiates that temporomandibular disorders represent a prevalent and clinically relevant concern among Pakistani 

healthcare trainees, particularly within dentistry. The integration of ergonomic awareness, stress-management training, and early screening within 

academic curricula offers a pragmatic path toward mitigating the long-term musculoskeletal and psychosocial consequences of TMDs in future 

health professionals (13–23). 

CONCLUSION 

This cross-sectional study identified a high prevalence of temporomandibular disorders (TMDs) among medical, dental, and allied healthcare 

students and practitioners in Pakistan, with 60.5% exhibiting at least mild symptoms and 25.1% demonstrating moderate to severe involvement. 

Dental participants and females were disproportionately affected, reflecting the combined influence of occupational stress, repetitive postural 

strain, and psychosocial tension. Key associated factors included bruxism, neck stiffness, and perceived nervousness, supporting the 

biopsychosocial framework of TMD etiology. Clinically, these findings underscore the need for early screening, ergonomic modification, and 

stress-management interventions within healthcare education to prevent chronic dysfunction. From a research perspective, the study highlights the 

importance of longitudinal and interventional designs to explore causality and evaluate preventive strategies tailored to high-risk professional 

groups. The results affirm that TMDs among healthcare trainees are a significant occupational health concern warranting integrated behavioral and 

physical preventive approaches to sustain long-term musculoskeletal well-being and professional functionality. 
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